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1 1. An a-W0 3 gate ISFET device, comprising: 

2 a semiconductor substrate; 

3 a gate oxide layer on the semiconductor substrate; 

4 an a-W0 3 layer overlying the gate oxide layer to form 

5 an a-W0 3 gate; 

6 a source/drain in the semiconductor substrate beside 

7 the a-W0 3 gate; 

8 a metal wire on the source/drain; and 

9 a sealing layer overlying the metal wire, and 
10 exposing the a-W0 3 layer. 

1 2. The device as claimed in claim 1, wherein the 

2 length of the channel, the width of the channel and ratio of 

3 width/length of the channel of the ISFET is about 50pm, 1000|am, 

4 and 20 respectively. 

1 3. The device as claimed in claim 1, wherein the 

2 semiconductor substrate is P-type. 

1 4. The device as claimed in claim 1, wherein the 

2 resistivity of the semiconductor substrate ranges from 8 to 

3 12 Q-cm. 

1 5. The device as claimed in claim 1, wherein the 

2 lattice parameter of the semiconductor is (1,0,0). 
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6. The device as claimed in claim 1, wherein the 
thickness of the gate oxide is about lOOOA. 

19 



Client's ref. : - - - - - ~ 
File: 0619-4464US/Final/Mulder 

1 7. The device as claimed in claim 1, wherein the 

2 thickness of the tungsten oxide layer is at least 1000A. 

1 8 . The device as claimed in claim 1, wherein the metal 

2 wire consists of Al . 

1 9. The device as claimed in claim 1, wherein the 

2 sealing layer consists of epoxide resin. 

1 10. The device as claimed in claim 1, wherein the 

2 source/drain is N-type. 

1 11. The device as claimed in claim 10, wherein the 

2 N-type impurities within the source/drain consist of 

3 phosphorous. 

1 12. A method for fabricating an a-W0 3 gate ISFET 

2 device, comprising the following steps: 

3 providing a semiconductor substrate; 

4 forming an imaginary gate on the semiconductor 

5 substrate to define the gate area of the ISFET; 

6 forming a source/drain in the semiconductor 

7 substrate beside the imaginary gate; 

8 removing the imaginary gate; and 

9 forming an a-W0 3 gate in the gate area to form a ISFET. 

1 13. The method as claimed in claim 12, wherein the 

2 semiconductor substrate is P-type, 

1 14. The method as claimed in claim 12, wherein the 
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2 resistivity of the semiconductor substrate ranges from 8 to 

3 12 Q-cm. 

1 15. The method as claimed in claim 12, wherein the 

2 lattice parameter of the semiconductor is (1,0,0). 

1 16. The method as claimed in claim 12, wherein the 

2 imaginary gate consists of silicon dioxide. 

1 17. The method as claimed in claim 12, wherein the 

2 thickness of the imaginary gate is about 5000A. 

3 1 18. The method as claimed in claim 12, wherein the 

J I 

d 2 imaginary gate is removed by means of wet-etching. 

n 

3 1 19. The method as claimed in claim 12, wherein the 

; 2 step of forming an imaginary gate in the semiconductor gate 

_i 

J]: 3 to define a gate area of the ISFET comprises: 

4 cleaning the semiconductor substrate; 

yj 

3, 5 forming a pad oxide layer on the semiconductor 

6 substrate; and 

7 removing a portion of the pad oxide layer to form an 

8 imaginary gate to define the area of the gate. 

1 20. The method as claimed in claim 19, wherein the 

2 pad oxide layer is formed by means of wet oxidation. 

1 21. The method as claimed in claim 19, wherein the 

2 step of removing a portion of the pad oxide layer is completed 

3 by means of wet etching. 
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1 22. The method as claimed in claim 12, wherein the 

2 step of forming a source/drain beside the imaginary gate 

3 comprises: 

4 doping the semiconductor substrate by using the 

5 imaginary gate as a mask to form a source/drain. 

1 23. The method as claimed in claim 22, wherein the 

2 dose of the dopants is about 10 lb atoms/cm 2 . 

1 24. The method as claimed in claim 12, wherein the 

2 step of forming an a-W0 3 gate in the gate area comprises: 

3 forming a gate oxide layer on the gate area; and 

4 forming an a-W0 3 layer on the gate oxide to form a a-W0 3 

5 gate. 

1 25. The method as claimed in claim 24, wherein the 

2 thickness of the gate oxide layer is about 1000A. 

1 26. The method as claimed in claim 24, wherein the 

2 gate oxide consists of silicon dioxide. 

1 27. The method as claimed in claim 24, wherein the 

2 a-W0 3 gate is formed by RF-sputtering . 

1 28. A method for fabricating an a-W0 3 ' gated ISFET, 

2 comprising following steps: 

3 providing a P-type semiconductor substrate; 

4 forming a pad oxide layer on the semiconductor layer; 

5 removing a portion of the pad oxide layer to form an 

6 imaginary gate to define a gate area; 
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7 doping the semiconductor substrate by using the 

8 imaginary gate as a mask to form a source/drain beside the 

9 imaginary gate; 

10 removing the imaginary gate; 

H forming a gate oxide layer on the semiconductor 

12 substrate; and 

13 forming an a-W0 3 layer on the gate oxide layer to form 

14 an a-W0 3 gate. 

1 29. The method as claimed in claim 28, wherein the 

2 resistivity of the semiconductor substrate ranges from 8 to 

3 12 fi-cm. 

1 30. The method as claimed in claim 28, wherein the 

2 lattice parameter of the semiconductor is (1,0,0). 

1 31. The method as claimed in claim 28, wherein the 

2 thickness of the imaginary gate is about 5000A. 

1 32. The method as claimed in claim 12, wherein the 

2 pad oxide layer is formed by means of wet oxidation. 

1 33. The method as claimed in claim 28, wherein the 

2 step of partially removing the pad oxide layer is performed 

3 by wet etching. 

1 34. The method as claimed in claim 28, wherein the 

2 dopants used for doping consist of phosphorous. 

1 35. The method as claimed in claim 28, wherein the 
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2 dose of the dopants is 10 15 atoms/cm 2 . 

1 36. The method as claimed in claim 28, wherein the 

2 imaginary gate is removed by wet etching. 

1 37. The method as claimed in claim 28, wherein the 

2 gate oxide layer consists of silicon dioxide. 

1 38. The method as claimed in claim 28, wherein the 

2 thickness of the gate oxide layer is about 1000A. 

1 39. The method as claimed in claim 28, wherein the 

2 a-W0 3 layer is formed by RF-sputtering . 
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